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SECTI ON 08 71 00
DOOR HARDWARE

PART 1 - GENERAL
1.1 DESCRI PTI ON

A

Door hardware and rel ated itens necessary for conplete installation and
operation of doors.

1.2 RELATED WORK

C.
D
E

Caul ki ng: Section 07 92 00 JO NT SEALANTS

Application of Hardware: Section 08 11 13, HOLLOW METAL DOORS AND
FRAMES

Fi ni shes: Section 09 06 00, SCHEDULE FOR FI NI SHES.

Pai nting: Section 09 91 00, PAI NTING

El ectrical: Division 26, ELECTRI CAL

1.3 GENERAL

A

Al'l hardware shall conply with UFAS, (Uniform Federal Accessible
St andar ds) unl ess specified otherw se.
Provi de rated door hardware assenblies where required by nost current
version of the International Building Code (IBC).
Har dware for Labeled Fire Doors and Exit Doors: Conformto requirenents
of NFPA 80 for |abeled fire doors and to NFPA 101 for exit doors, as
well as to other requirenents specified. Provide hardware |isted by UL
except where heavier materials, large size, or better grades are
speci fied herein under paragraph HARDWARE SETS. In lieu of UL |abeling
and listing, test reports froma nationally recogni zed testi ng agency
may be subnitted showi ng that hardware has been tested in accordance
with UL test methods and that it confornms to NFPA requiremnents.
SPEC WRI TER NOTE: The word "FI RE" must be
i ncluded as part of the certification on
the Underwriters Laboratories |abel on
exit devices to be used on fire doors.
Hardware for application on nmetal and wood doors and franes shall be
made to standard tenplates. Furnish tenplates to the fabricator of
these items in sufficient time so as not to delay the construction.
The following itens shall be of the same manufacturer, except as
ot herwi se specified:
1. Mortise | ocksets.

2. Hinges for hollow nmetal and wood doors.
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1.4 WARRANTY

A. Automatic door operators shall be subject to the terms of FAR O ause

52.

of
1.
2.

246- 21, except that the Warranty period shall be two years in lieu
one year for all itens except as noted bel ow
Locks, latchsets, and panic hardware: 5 years.

Door cl osers and conti nuous hinges: 10 years.

1.5 MAI NTENANCE MANUALS

A

In

accordance with Section 01 00 00, GENERAL REQUI REMENTS Article

titled "I NSTRUCTI ONS", furnish nai ntenance manual s and instructions on

al |

door hardware. Provide installation instructions with the submttal

docunent ati on.
1.6 SUBM TTALS

A. Subnmittals shall be in accordance with Section 01 33 23, SHOP DRAW NGS,
PRODUCT DATA AND SAMPLES. Subnit 6 copies of the schedul e per Section

01

33 23. Submit 2 final copies of the final approved schedules to VAMC

Locksmith as record copies (VISN Locksnmith if the VAMC does not have a

| ocksmith).
B. Hardware Schedul e: Prepare and subnit hardware schedule in the
follow ng form
Hardware | Quantity | Size | Reference Finish | Mr. Key UL Mark | ANSI/ BHVA
[tem Publ i cati on Nane Control | (if Fi ni sh
Type No. and Synbols |fire Desi gnati on
Cat al og rated
No. and
listed)
C. Sanpl es and Manufacturers' Literature:
1. Sanples: Al hardware itens (proposed for the project) that have not
been previously approved by Builders Hardware Manufacturers
Associ ation shall be submitted for approval. Tag and mark all itens
wi th manufacturer's nane, catal og nunmber and project nunber.
2. Sanples are not required for hardware listed in the specifications
by manufacturer's catal og nunber, if the contractor proposes to use
t he manufacturer's product specified.
D. Certificate of Conpliance and Test Reports: Submt certificates that

hardware confornms to the requirenents specified herein. Certificates
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shal | be acconpani ed by copies of reports as referenced. The testing
shall have been conducted either in the manufacturer's plant and
certified by an independent testing | aboratory or conducted in an

i ndependent | aboratory, within four years of submittal of reports for

approval .

1.7 DELI VERY AND MARKI NG

A

Deliver itens of hardware to job site in their original containers,
conplete with necessary appurtenances including screws, keys, and

i nstructions. Tag one of each different item of hardware and deliver to
Resi dent Engi neer for reference purposes. Tag shall identify itens by
Proj ect Specification nunber and manufacturer's catal og nunber. These
itens shall remain on file in Resident Engineer's office until al

other sinmilar itens have been installed in project, at which tine the
Resi dent Engi neer will deliver itens on file to Contractor for
installation in predeterm ned | ocations on the project.

1. 8 PRElI NSTALLATI ON MEETI NG

A

Convene a preinstallation neeting not | ess than 30 days before start of
installation of door hardware. Require attendance of parties directly
affecting work of this section, including Contractor and Installer,

Architect, Project Engineer and VA Locksmth, Hardware Consultant, and

Har dwar e Manufacturer’s Representative. Review the follow ng:

1. Inspection of door hardware.

2. Job and surface readiness.

3. Coordination with other work.

4. Protection of hardware surfaces
5. Substrate surface protection.

6. Installation.

7. Adj usting.

8. Repair.

9. Field quality control

10. d eaning.

1.9 | NSTRUCTI ONS

A

Har dware Set Synbol s on Draw ngs: Except for protective plates, door
stops, nutes, thresholds and the like specified herein, hardware
requirements for each door are indicated on draw ngs by synbol s.
Synmbol s for hardware sets consist of letters (e.g., "HW) followed by a
nunber. Each number designates a set of hardware itens applicable to a
door type.
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SPEC WRI TER NOTE: Del ete foll ow ng

paragraph if new hospital station, or

where existing station is to be rekeyed.
B. Keying: Al cylinders shall be keyed into existing Best Core Cylinder

Grand Master Key System Provide renovable core cylinders that are
removabl e only with a special key or tool wthout disassenbly of knob
or |l ockset. Cylinders shall be 6 pin type. Keying information shall be
furnished at a |ater date by the COR

1.10 APPLI CABLE PUBLI CATI ONS
A. The publications listed below forma part of this specification to the
extent referenced. The publications are referenced in the text by the
basi ¢ designation only. In text, hardware itens are referred to by
series, types, etc., listed in such specifications and standards,
except as ot herw se specifi ed.
B. Anerican Society for Testing and Materials (ASTM:
F883-04................. Padl ocks
E2180-07................ Standard Test Method for Deternining the
Activity of Incorporated Antinicrobial Agent(s)
In Polymeric or Hydrophobic Materials
C. Anerican National Standards Institute/Buil ders Hardware Manufacturers
Associ ation (ANSI/BHWA):

A156.1-06............... Butts and Hi nges

A156.2-03............... Bored and Pre-assenbl ed Locks and Latches

A156.3-08............... Exit Devices, Coordinators, and Auto Fl ush
Bolts

Al156.4-08............... Door Controls (C osers)

Al156.5-14............... Cylinders and | nput Devices for Locks.

A156.6-05............... Architectural Door Trim

A156.8-05............... Door Control s-Overhead Stops and Hol ders

A156.11-14.............. Cabi net Locks

A156.12-05 ............. I nt erconnect ed Locks and Lat ches

A156.13-05.............. Mortise Locks and Latches Series 1000

A156.14-07 ............. Sliding and Fol di ng Door Hardware

A156.15-06.............. Rel ease Devi ces-C oser Hol der, El ectronmagnetic
and El ect ronechani cal

A156.16-08.............. Auxi | i ary Hardware

A156.17-04 ............. Sel f-Cl osing Hi nges and Pivots

A156.18-06.............. Mat eri al s and Fi ni shes
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A156.20-06 ............. Strap and Tee Hi nges, and Hasps
A156.21-09.............. Thr eshol ds
A156.22-05.............. Door Gasketing and Edge Seal Systens
A156.23-04.............. El ectromagneti ¢ Locks
A156.24-03.............. Del ayed Egress Locki ng Systemns
A156.25-07 ............. El ectrified Locking Devices
A156.26-06.............. Cont i nuous Hi nges
A156.28-07 ............. Mast er Keyi ng Systens
A156.29-07 ............. Exit Locks and Al arns
A156.30-03 ............. Hi gh Security Cylinders
A156.31-07 ............. El ectric Strikes and Frame Mounted Actuators
A156.36-10.............. Auxi l'i ary Locks
A250.8-03............... Standard Steel Doors and Franes

D. National Fire Protection Association (NFPA):
80-10........... ... ... Fire Doors and Other Opening Protectives
101-09. ... .. ..o Life Safety Code

E. Underwriters Laboratories, Inc. (UL):
Bui l ding Materials Directory (2008)

PART 2 -

PRODUCTS

2.1 BUTT HI NGES
A. ANSI A156.1. Provide only three-knuckl e hinges, except five-knuckle

where the required hinge type is not available in a three-knuckle

version (e.g., some types of swi ng-clear hinges). The follow ng types

of butt hinges shall be used for the types of doors listed, except

wher e ot herwi se specified:

1.

Exterior Doors: Type A2112/A5112 for doors 900 mm (3 feet) w de or
| ess and Type A2111/A5111 for doors over 900 mm (3 feet) wide.

H nges for exterior outswi ng doors shall have non-renpbvabl e pins.
Hi nges for exterior fire-rated doors shall be of stainless steel
mat eri al .

Interior Doors: Type A8112/A5112 for doors 900 mm (3 feet) w de or
| ess and Type A8111/A5111 for doors over 900 nm (3 feet) wide.

H nges for doors exposed to high hum dity areas (shower roons,
toilet rooms, kitchens, janitor rooms, etc. shall be of stainless
steel material.

B. Provide quantity and size of hinges per door |eaf as foll ows:

1.

Doors up to 1210 nm (4 feet) high: 2 hinges.
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2. Doors 1210 mm (4 feet) to 2260 nm (7 feet 5 inches) high: 3 hinges
m ni mum
Doors greater than 2260 mm (7 feet 5 inches) high: 4 hinges.
Doors up to 900 nm (3 feet) wide, standard weight: 114 mmx 114 mm
(4-1/2 inches x 4-1/2 inches) hinges.
5. Doors over 900 mm (3 feet) to 1065 mm (3 feet 6 inches) wi de,
standard wei ght: 127 mm x 114 nm (5 inches x 4-1/2 inches).
6. Doors over 1065 nm (3 feet 6 inches) to 1210 nm (4 feet), heavy
weight: 127 mmx 114 mm (5 inches x 4-1/2 inches).
7. Provide heavy-wei ght hinges where specified.
8. At doors weighing 330 kg (150 I bs.) or nore, furnish 127 mm (5
i nch) high hinges.
See Articles "M SCELLANEOUS HARDWARE" and "HARDWARE SETS' for pivots
and hinges other than butts specified above and continuous hinges

speci fied bel ow.

2.2 CONTI NUOUS HI NGES

A

ANSI / BHVA A156. 26, Grade 1-600.

1. Listed under Category Nin BHW s "Certified Product Directory."

Ceneral: Mninmm 0.120-inch- (3.0-mm) thick, hinge | eaves with

nm ni mum overall width of 4 inches (102 nm); fabricated to full height

of door and frame and to tenplate screw | ocations; with conmponents

finished after mlling and drilling are conplete

Conti nuous, Barrel-Type Hinges: Hinge with knuckles fornmed around a

Tefl on-coated 6.35mm (0. 25-inch) m ni mum di ameter pin that extends

entire | ength of hinge.

1. Base Metal for Exterior Hinges: Stainless steel

2. Base Metal for Hinges for Fire-Rated Assenblies: Stainless steel

3. Were required to clear adjacent casing, trim and wall conditions
and allow full door swi ng, provide w de throw hinges of m ninmm

width required

2.15 KI CK PLATES

A
B

Conformto ANSI Standard Al56. 6.

Provi de protective pl ates:

1. Kick plates, Type J100 series.

2. Provide kick plates where specified. Kick plates shall be 254 mm (10
i nches) or 305 mm (12 inches) high. Kick plates shall be m ninmm
1.27 mm (0. 050 inches) thick. Provide kick plates beveled on all 4
edges (B4E). On push side of doors where janb stop extends to
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floor, make kick plates 38 mm (1-1/2 inches) |less than w dth of
door, except pairs of netal doors which shall have plates 25 nm (1
inch) less than width of each door. Extend all other kick plates to
within 6 mm (1/4 inch) of each edge of doors. Kick plates shall butt
astragals. For janb stop requirenents, see specification sections
pertaining to door franes
2.19 DOOR PULLS W TH PLATES
A. Conformto ANSI A156.6. Pull Type J401, 152 mm (6 inches) high by 19 mm
(3/4 inches) diameter with plate Type J302, 90 nmm by 350 nm (3-1/2
i nches by 14 inches), unless otherw se specified. Provide pull with
projection of 70 nm (2 3/4 inches) and a cl earance of 51 mm (2 inches).
Cut plates of door pull plate for cylinders, or turn pieces where
required.
2.20 PUSH PLATES
A. Conformto ANSI A156.6. Metal, Type J302, 200 mm (8 inches) w de by 350
nm (14 inches) high. Provide netal Type J302 plates 100 mm (4 i nches
wi de by 350 nm (14 inches) high) where push plates are specified for
doors with stiles less than 200 mm (8 i nches) wi de. Cut plates for
cylinders, and turn pieces where required.
2. 21 COMBI NATI ON PUSH AND PULL PLATES
A. Conformto ANSI 156.6. Type J303, stainless steel 3 mm (1/8 inch)
thick, 80 nm (3-1/3 inches) wide by 800 mm (16 inches) high), top and
bott om edges shall be rounded. Secure plates to wood doors with 38 nm
(1-1/2 inch) long No. 12 wood screws. Cut plates for turn pieces, and
cylinders where required. Pull shall be mounted down.
2. 23 THRESHOLDS
A. Conformto ANSI A156.21, mll finish extruded al um num except as
ot herwi se specified. In existing construction, thresholds shall be
installed in a bed of sealant with % 20 stainless steel machi ne screws
and expansi on shields. In new construction, enbed al unmi num anchors
coated with epoxy in concrete to secure thresholds. Furnish threshol ds
for the full width of the openings.
B. At exterior doors and any interior doors exposed to noisture, provide
threshold with non-slip abrasive finish.
C. Provide with mter returns where threshold extends nmore than 12 mm (0.5

i nch) beyond face of frane.
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2. 25 VEATHERSTRI PS (FOR EXTERI OR DOCRS)

A

Conformto ANSI A156.22. Air |eakage shall not to exceed 0.50 CFM per
foot of crack |ength (0.000774n%/ s/ m.

2. 30 FI NI SHES

A

Exposed surfaces of hardware shall have ANSI A156.18, finishes as
speci fied bel ow. Finishes on all hinges, pivots, closers, thresholds,

etc., shall be as specified bel ow under "M scel | aneous Fi nishes." For

field painting (final coat) of ferrous hardware, see Section 09 91 00,

PAI NTI NG

626 or 630: All surfaces on exterior and interior of buildings, except

where other finishes are specifi ed.

M scel | aneous Fi ni shes:

1. Hinges --exterior doors: 626 or 630.

2. Hinges --interior doors: 652 or 630.

3. Pivots: Match door trim

4. Door Closers: Factory applied paint finish. Dull or Satin A um num
col or.

5. Thresholds: MII finish alum num

6. Cover plates for floor hinges and pivots: 630.

Har dwar e Fi ni shes for Existing Buildings: U S. Standard finishes shal

mat ch finishes of hardware in (sinilar) existing spaces.

Speci al Finish: Exposed surfaces of hardware for dark bronze anodi zed

al um num doors shall have oxidized oil rubbed bronze finish (dark

bronze) finish on door closers shall closely match doors

SPEC WRI TER NOTE: When the Medica
Center desires Anti-nicrobial coating
for hand operated hardware include
subpar agraph “F".

Anti-mcrobial Coating: Al hand-operated hardware (levers, pulls, push

bars, push pl ates, paddles, and panic bars) shall be provided with an
anti-mcrobial/anti-fungal coating that has passed ASTM E2180 tests
Coating to consist of ionic silver (Ag+). Silver ions surround
bacterial cells, inhibiting growh of bacteria, nold, and mi | dew by

bl ockadi ng food and respiration supplies.

2.31 BASE METALS

A

Apply specified U S. Standard finishes on different base netals as

fol | owi ng:
Fi ni sh Base Meta
652 St ee
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626 Brass or bronze

630 St ai nl ess st eel
PART 3 - EXECUTI ON

3.1 HARDWARE HEI GHTS

A. For existing buildings | ocate hardware on doors at heights to natch

exi sting hardware. The Contractor shall visit the site, verify location
of existing hardware and subnit |ocations to VA COR for approval .
3.2 I NSTALLATI ON

A. Hinge Size Requirenents:

Door Thi ckness Door W dth H nge Hei ght
45 mm (1-3/4 inch) 900 mm (3 feet) and | ess 113 nm (4-1/2 inches)
45 mm (1-3/4 inch) Over 900 mm (3 feet) but 125 mm (5 i nches)

not nore than 1200 mMm (4

feet)
35 mm (1-3/8 inch) Not over 1200 mm (4 feet) 113 mm (4-1/2 inches)
(hol I ow core wood
doors)

C. Hinge |l eaves shall be sufficiently wide to allow doors to swi ng clear
of door frane trim and surroundi ng conditions.

SPEC WRI TER NOTE: Do not permit reuse of
exi sting hinges unless type and condition
of these hinges are verified. Existing
non- bal |l bearing hinges shall be replaced
with ball bearing type when new door
closer is specified for door.
D. Where new hinges are specified for new doors in existing frames or

exi sting doors in new franes, sizes of new hinges shall match sizes of

exi sting hinges; or, contractor may reuse existing hinges provided

hi nges are restored to satisfactory operating condition as approved by

Resi dent Engi neer. Existing hinges shall not be reused on door openings

havi ng new doors and new franes. Coordi nate preparation for hinge cut-

outs and screw hol e | ocations on doors and franes.

E. Hi nges Required Per Door:

Doors 1500 nm (5 ft) or less in height 2 butts
Doors over 1500 mm (5 ft) high and not over 2280 mm 3 butts
(7 ft 6 in) high

Doors over 2280 nm (7 feet 6 inches) high 4 butts
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Dutch type doors 4 butts

Doors with spring hinges 1370 nm (4 feet 6 inches) high 2 butts
or |less

Doors with spring hinges over 1370 mm (4 feet 6 inches) 3 butts

F. Fastenings: Suitable size and type and shall harnonize with hardware as
to material and finish. Provide nmachine screws and | ead expansi on
shields to secure hardware to concrete, ceramc or quarry floor tile,
or solid masonry. Fiber or rawl plugs and adhesives are not permtted.
Al'l fastenings exposed to weather shall be of nonferrous netal.

3.3 FI NAL | NSPECTI ON
A. Installer to provide letter to VA COR that upon conpletion, installer
has visited the Project and has acconplished the follow ng:
1. Re-adjust hardware.
2. Eval uate nmi ntenance procedures and reconmend changes or additi ons,
and instruct VA personnel
3. ldentify itenms that have deteriorated or failed
4, Submit witten report identifying problens.
3.4 DEMONSTRATI ON

A. Denonstrate efficacy of nechanical hardware and el ectrical, and

el ectroni ¢ hardware systens, including adjustnent and mai ntenance

procedures, to satisfaction of COR and VA Locksnith.

08 71 00-10



06-01-12

SECTI ON 08 71 13
AUTOVATI C DOOR OPERATORS

PART 1 - GENERAL
1.1 DESCRI PTI ON

A. This section specifies equipnment, controls and accessories for

automatic operation of swing and sliding doors.

1.2 RELATED WORK

A. Alum num franes entrance work; Section 08 41 13, ALUM NUM FRAMED
ENTRANCES AND STOREFRONTS.
Door hardware; Section 08 71 00, DOOR HARDWARE.
Section 28 13 00, ACCESS CONTROL.
d ass and gl azi ng of doors and franes; Section 08 80 00, G.AZI NG

mooOw

El ectric general wiring, connections and equi pnment requirenents;
Di vi si on 26, ELECTRI CAL.
F. Section 28 31 00, FIRE DETECTI ON AND ALARM
1.3 QUALI TY ASSURANCE
A. Automatic door operators, controls and other equi pnent shall be
products of a manufacturer regularly engaged in manufacturing such
equi pment for a mninum of three years.
B. One type of automatic door equi pnent shall be used throughout the
bui I di ng.
C. Equi prment installer shall have specialized experience and shall be
approved by the nmanufacturer.
1.4 WARRANTY
A. Automatic door operators shall be subject to the ternms of the "Warranty
of Construction", FAR clause 52.246-21, except that the Warranty period
shall be two years in lieu of one year.
1.5 MAI NTENANCE MANUALS
A. I n accordance with Section 01 00 00, GENERAL REQUI REMENTS Article
titled "I NSTRUCTI ONS', furnish nmaintenance manual s and instructions on
aut omati c door operators.
1.6 SUBM TTALS
A. Subnmit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT
DATA, AND SAMPLES.
B. Manufacturer's literature and data describing operators, power units,
controls, door hardware and safety devices.
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C. Shop Drawi ngs:
1. Showing location of controls and safety devices in relationship to
each automatically operated door.
2. Showi ng | ayout, profiles, product components, including anchorage,
accessories, as applicable.
3. Subnmit tenplates, wiring diagrans, fabrication details and other
i nformation to coordinate the proper installation of the automatic
door operators.
D. Subnmit in witing to Resident Engineer that itens listed in Article 1.3

are in conpliance.

1.7 DESIGN CRITERI A
A. As a mninum automati c door equi pnent shall conmply with the
requi rements of BHMA 156. 10. Except as otherw se noted on draw ngs,
provi de operators which will nove the doors fromthe fully closed to
fully opened position in five seconds maximumtine interval, when speed
adj ustnment is at maxi mum setting.
B. Equi pnent: Conforming to UL 325. Provide key operated power disconnect

wal | switch for each door installation.

C. Electrical Wring, Connections and Equi pnent: Provide all notor,
starter, controls, associated devices, and interconnecting wring
required for the installation. Equipnment and wiring shall be as
specified in Division 26, ELECTRI CAL.

1.8 APPLI CABLE PUBLI CATI ONS

A. The publications listed below forma part of this specification to the
extent referenced. The publications are referenced in the text by the
basi ¢ desi gnation only.

B. Buil ders Hardware Manufacturers Association, Inc. (BHWA):

A156. 10-05.............. Power Operated Pedestrian Doors (BHVA 1601)
C. National Fire Protection Association (NFPA):
101-09...... ... ... ... Life Safety Code
D. Underwriters Laboratory (UL):
325-10. ... . Door, Drapery, Gate, Louver, and W ndow

Operators and Systens
1.9 DELI VERY AND STORAGE
A. Delivery shall be in factory’s original, unopened, undanaged contai ner

with identification | abels attached.
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PART 2 - PRODUCTS
2.1 SW NG DOOR OPERATORS

A. Ceneral: Swing door operators shall be of institutional type, door
panel size 600 mmto 1250 nm (2'-0" to 5'-0") width, weight not to
exceed 300 kg (600 pounds), electric operated for overhead nounting
within the header or transom Furnish netal nounting supports, brackets
and ot her accessories necessary for the installation of operators at
the head of the door frames. The notor on automatic door operator shall
be provided with an interlock so that the notor will not operate when
doors are electrically | ocked from openi ng.

B. Operators shall have checki ng nechani sm provi di ng cushi oning action at
| ast part of door travel, in both opening and cl osing cycle. Operators
shal | be capabl e of recycling doors instantaneously to full open
position fromany point in the closing cycle when control switch is
activated. Operators shall, when autonatic power is interrupted or
shut-of f, pernmit doors to easily open nmanually without danage to
aut omati c operator system

C. Operator, enclosed in housing, shall open door by energizing notor and
shall stop by electrically reducing voltage and stalling notor against
nmechani cal stop. Door shall close by neans of spring energy, and cl ose
force shall be controlled by gear system and notor bei ng used as
dynam c break w thout power, or controlled by hydraulic closer in
el ectro-hydraulic operators. System shall operate as nmanual door
control in event of power failure. Opening and cl osing speeds shall be
adj ust abl e:

1. Operator Housing: Housing shall be a mnimmof 112 nm (4-1/2
i nches) wide by 140 nm (5.5 inches) high alum num extrusions with
encl osed end caps for application to 100 mm (4 inches) and | arger
frame systenms. Al structural sections shall have a m ninmum
t hi ckness of 3.2 nmm (0.125 inch) and be fabricated of a m ni mum of
6063-T5 al um num al | oy.

2. Power Operator: Conpletely assenbled and seal ed unit which shal
i ncl ude gear drive transm ssion, nechanical spring and bearings, al
| ocated in alum numcase and filled with special |ubricant for
extrene tenperature conditions. Conplete unit shall be rubber
nmounted wi th provisions for easy maintenance and repl acenent,

wi t hout renoving door from pivots or frane.
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3. Connecting hardware shall have drive armattached to door with a pin
linkage rotating in a self-lubricating bearing. Door shall not pivot
on shaft of operator.

4. Electrical Control: Operator shall have a self contained electrical
control wunit, including necessary transformers, relays, rectifiers,
and ot her electronic conponents for proper operation and sw tching

of power operator. Al connecting harnesses shall have interl ocking

pl ugs.

2.2 M CROPRCESSOR CONTROLS

A

The systemshall include a nulti-function m croprocessor control
provi di ng adj ustabl e hold open tinme (1-30 seconds), LED indications for
sensor input signals and operator status and power assist close
options. Control shall be capable of receiving activation signals from
any device with nornmally open dry contact output. All activation nodes
shall provide fully adjustabl e openi ng speed:

The door shall be held open by |ow voltage applied to the continuous
duty notor. The control shall include an adjustable safety circuit that
noni tors door operation and stops the opening direction of the door if
an obstruction is sensed. The notor shall include a recycle feature

that reopens the door if an obstruction is sensed at any point during

the closing cycle. The control shall include a standard three position
key switch with functions for O\, OFF, and HOLD OPEN, nounted on
operator enclosure, door frane, or wall, as indicated in the

architectural draw ngs.

2.3 PONER UNI' TS

Each power unit shall be self-contained, electric operated and

i ndependent of the door operator. Capacity and size of power circuits
shall be in accordance with autonatic door operator manufacturer's
speci fications.

2.5 DOCR CONTROLS

A

B

Openi ng and cl osing actions of doors shall be actuated by controls and
saf ety devices specified, and conformto ANSI 156.10. Controls shal
cause doors to open instantly when control device is actuated; hold
doors in open positions; then, cause doors to close, unless safety
device or reactivated control interrupts operation.
Manual Controls:
1. Push Plate Wall Switch: Recess type, stainless steel push plate

m ni mum 100 nm by 100 nm (four-inch by four-inch), with 13 mm (1/2-

08 71 13 - 4



06-01-12

inch) high letters "To Operate Door--Push” engraved on face of
pl at e.

C. Motion Detector: The notion detector may be surface nounted or
conceal ed, to provide a signal to actuate the door operator, and
nonitor the i mediate zone, to detect intrusion by persons, carts or
sim lar objects. The zone which the detector nonitors shall be 1500 nm
(five feet) deep and 1500 mm (five feet) across, plus or mnus 150 mm
(six inches) on all dinensions. The maxi num response tinme shall be no
| ess than 25 milliseconds. Unit shall be designed to operate on 24
volts AC. The control shall not be affected by cleaning naterial
sol vents, dust, dirt and outdoor weather conditions.

2.6 SAFETY DEVI CES

A. GCeneral: Area over which doors swing shall be a safety section and
anyone standing in path of door's novenent shall be protected by a
saf ety device.

B. Each swing door shall have installed on the pull side a presence sensor
to detect any person standing in the door swi ng path and prevent the
door from openi ng.

C. Tinme delay switches shall be adjustable between 3 to 60 seconds and
shal | control closing cycle of doors.

PART 3 - EXECUTI ON
3.1 I NSTALLATI ON

A. Coordinate installation of equipnent with other related work. Manua
controls and power disconnect switches shall be recessed or sem -flush
nmounted in partitions. Secure operator conponents to adjacent
construction with suitable fastenings. Conceal conduits, piping, and
el ectric equipnment, in finish work.

B. Install power units in |locations shown. Were units are to be nounted
on walls, provide netal supports or shelves for the units. Al
equi pnent, including time delay switches, shall be accessible for
mai nt enance and adj ust nent.

C. OQperators shall be adjusted and must function properly for the type of
traffic (pedestrians, carts, stretchers and wheel chairs) expected to
pass through doors. Each door |eaf of pairs of doors shall open and
close in synchronization. On pairs of doors, operators shall allow
either door to be opened nmanual ly wi thout the other door opening.

D. Install controls at positions shown and nake them conveni ent for

particular traffic expected to pass through openi ngs. Maxi num hei ght of
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push plate wall switches fromfinished floors shall be 40 inches unless
ot herwi se approved by the COR
3.2 | NSTRUCTI ONS

A. Following the installation and final adjustrments of the door operators,
the installer shall fully instruct VA personnel for 2 hours on the
operating, servicing and safety requirenents for the swing and sliding
automati c door operators.

B. Coordinate instruction to VA personnel with VA COR

---END- - -
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SECTI ON 26 05 11
REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS

PART 1 - GENERAL
1.1 DESCRI PTI ON

A. This section applies to all sections of Division 26.

B. Furnish and install electrical systens, materials, equipnment, and
accessories in accordance with the specifications and draw ngs.
Capacities and ratings of notors, transforners, conductors and cabl e,
swi t chboards, switchgear, panel boards, notor control centers
generators, automatic transfer sw tches, and other itens and
arrangenents for the specified itens are shown on the draw ngs.

C. Electrical service entrance equiprment and arrangenents for tenporary
and pernmanent connections to the electric utility conpany’s system
shall conformto the electric utility conpany's requirenents.

Coordi nate fuses, circuit breakers and relays with the electric utility
conpany’s system and obtain electric utility conpany approval for
si zes and settings of these devices.

D. Conductor anpacities specified or shown on the drawi ngs are based on
copper conductors, with the conduit and raceways sized per NEC.
Al um num conduct ors are prohibited

1.2 M N MUM REQUI REMENTS

A. The International Building Code (I1BC), National Electrical Code (NEC
Underwiters Laboratories, Inc. (UL), and National Fire Protection
Associ ation (NFPA) codes and standards are the m ni mum requirenents for
materials and installation

B. The draw ngs and specifications shall govern in those instances where
requirements are greater than those stated in the above codes and
st andar ds.

1.3 TEST STANDARDS

A. Al materials and equi prent shall be listed, |abeled, or certified by a
Nati onal | y Recogni zed Testing Laboratory (NRTL) to neet Underwriters
Laboratories, Inc. (UL), standards where test standards have been
establ i shed. Materials and equi pnent which are not covered by UL
standards will be accepted, providing that materials and equi pment are
listed, |abeled, certified or otherwi se deternmined to neet the safety
requi rements of a NRTL. Materials and equi pnent which no NRTL accepts,

certifies, lists, |labels, or determnes to be safe, will be considered
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if inspected or tested in accordance with national industria

standards, such as ANSI, NEMA, and NETA. Evidence of conpliance shal

include certified test reports and definitive shop draw ngs.

B. Definitions:

1. Listed: Materials and equi pment included in a list published by an
organi zation that is acceptable to the Authority Having Jurisdiction
and concerned with evaluation of products or services, that
mai ntai ns periodic inspection of production or listed materials and
equi pnent or periodic evaluation of services, and whose listing
states that the materials and equi pnment either meets appropriate
desi gnated standards or has been tested and found suitable for a
speci fi ed purpose.

2. Labeled: Materials and equi prent to which has been attached a | abel
synmbol, or other identifying mark of an organization that is
acceptable to the Authority Having Jurisdiction and concerned with
product eval uation, that maintains periodic inspection of production
of | abeled materials and equi pnrent, and by whose | abeling the
manuf acturer indicates conpliance with appropriate standards or
performance in a specified manner.

3. Certified: Materials and equi prent which:

a. Have been tested and found by a NRTL to neet nationally

recogni zed standards or to be safe for use in a specified nanner.
b. Are periodically inspected by a NRTL.
c. Bear a label, tag, or other record of certification.

4. Nationally Recogni zed Testing Laboratory: Testing |aboratory which
is recognized and approved by the Secretary of Labor in accordance
wi th OSHA regul ati ons.

1.4 QUALI FI CATI ONS ( PRODUCTS AND SERVI CES)

A. Manufacturer’s Qualifications: The manufacturer shall regularly and
currently produce, as one of the manufacturer's principal products, the
mat eri al s and equi prent specified for this project, and shall have
manuf actured the materials and equi pnment for at |east three years.

B. Product Qualification:

1. Manufacturer's materials and equi pnent shall have been in
satisfactory operation, on three installations of simlar size and

type as this project, for at |east three years.
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2. The Governnent reserves the right to require the Contractor to
submt a list of installations where the materials and equi prent

have been in operation before approval.

Service Qualifications: There shall be a permanent service organization
mai ntai ned or trained by the nanufacturer which will render
satisfactory service to this installation within eight hours of
recei pt of notification that service is needed. Submit name and address

of service organizations.

1.5 APPLI CABLE PUBLI CATI ONS

A

Applicable publications listed in all Sections of Division 26 are the

| at est issue, unless otherw se noted.

Products specified in all sections of Division 26 shall conply with the
appl i cabl e publications listed in each section.

1. 6 MANUFACTURED PRODUCTS

A

Mat eri al s and equi prrent furni shed shall be of current production by
manuf acturers regul arly engaged in the manufacture of such itens, and
for which replacenent parts shall be available. Materials and

equi pment furnished shall be new, and shall have superior quality and

freshness.

When nore than one unit of the sane class or type of materials and

equi pment is required, such units shall be the product of a single

manuf act ur er .

Equi prent Assenblies and Conponents:

1. Components of an assenbled unit need not be products of the sane
manuf act ur er.

2. Manufacturers of equi pnent assenblies, which include conponents made
by others, shall assume conplete responsibility for the fina
assenbl ed unit.

3. Conponents shall be conpatible with each other and with the tota
assenbly for the intended service.

4, Constituent parts which are simlar shall be the product of a single
manuf act ur er .

Factory wiring and term nals shall be identified on the equi pnent being

furnished and on all wiring diagrans.

When Factory Tests are specified, Factory Tests shall be perforned in

the factory by the equi pnment manufacturer, and w tnessed by the
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contractor. In addition, the follow ng requirenents shall be conplied

Wit h:

1. The CGovernment shall have the option of witnessing factory tests.
The Contractor shall notify the Governnent through the COR a mi ni num
of thirty (30) days prior to the manufacturer’s perform ng of the
factory tests

2. Wen factory tests are successful, contractor shall furnish four (4)
copi es of the equi pnent manufacturer’s certified test reports to the
COR fourteen (14) days prior to shipnment of the equipnment, and not
nore than ninety (90) days after conpletion of the factory tests.

3. Wen factory tests are not successful, factory tests shall be
repeated in the factory by the equi pment nmanufacturer, and w tnessed
by the Contractor. The Contractor shall be liable for al
addi ti onal expenses for the Governnent to witness factory re-

testing.

1.7 VARI ATI ONS FROM CONTRACT REQUI REMENTS

A

Where the Governnent or the Contractor requests variations fromthe
contract requirenments, the connecting work and rel ated conponents shal
i nclude, but not be limted to additions or changes to branch circuits,
circuit protective devices, conduits, wire, feeders, controls, panels
and installation nethods.

1.8 MATERI ALS AND EQUI PMENT PROTECTI ON

A

Mat eri al s and equi prment shall be protected during shipnent and storage

agai nst physi cal danmage, vermn, dirt, corrosive substances, funes,

noi sture, cold and rain.

1. Store materials and equi pnent indoors in clean dry space with
uni formtenperature to prevent condensation.

2. During installation, equipnment shall be protected agai nst entry of
foreign matter, and be vacuumcl eaned both inside and outside before
testing and operating. Conpressed air shall not be used to clean
equi pnent. Renpve | oose packing and fl anmabl e materials frominside
equi pnent .

3. Damaged equi pnrent shall be repaired or replaced, as determ ned by
the COR

4. Painted surfaces shall be protected with factory installed renovabl e

heavy kraft paper, sheet vinyl or equal.
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5. Damaged paint on equi prent shall be refinished with the sane quality
of paint and workmanshi p as used by the manufacturer so repaired
areas are not obvious.

1.9 WORK PERFORMANCE

A. Al electrical work shall conply with the requirenents of NFPA 70
(NEC), NFPA 70B, NFPA 70E, OSHA Part 1910 subpart J — General
Envi ronmental Controls, OSHA Part 1910 subpart K — Medical and First
Aid, and OSHA Part 1910 subpart S — Electrical, in addition to other
references required by contract.

B. Job site safety and worker safety is the responsibility of the
Contractor.

C. Electrical work shall be acconplished with all affected circuits or
equi pnent de-energi zed. When an el ectrical outage cannot be
acconplished in this manner for the required work, the follow ng
requi rements are mandatory:

1. Electricians nust use full protective equiprment (i.e., certified and
tested insulating material to cover exposed energi zed el ectrical
conmponents, certified and tested insulated tools, etc.) while
wor ki ng on energi zed systens in accordance with NFPA 70E.

2. Before initiating any work, a job specific work plan nmust be
devel oped by the Contractor with a peer review conducted and
docunented by the COR and Medi cal Center staff. The work plan nust
i ncl ude procedures to be used on and near the live electrical
equi pnent, barriers to be installed, safety equi pment to be used,
and exit pathways.

3. Work on energized circuits or equi prent cannot begin until prior
written approval is obtained fromthe COR

D. For work that affects existing electrical systemnms, arrange, phase and
performwork to assure nminimal interference with normal functioning of
the facility. Refer to Article OPERATI ONS AND STORAGE AREAS under
Section 01 00 00, GENERAL REQUI REMENTS.

E. New work shall be installed and connected to existing work neatly,
safely and professionally. Disturbed or danaged work shall be repl aced
or repaired to its prior conditions, as required by Section 01 00 00,
GENERAL REQUI REMENTS.

F. Coordinate |ocation of equipnment and conduit with other trades to

mnimze interference.
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1.10 EQUI PMENT | NSTALLATI ON AND REQUI REMENTS

A

Equi prent | ocation shall be as close as practical to |ocations shown on

t he draw ngs.

Wor ki ng cl earances shall not be | ess than specified in the NEC

| naccessi bl e Equi prent :

1. Where the CGovernnment determ nes that the Contractor has installed
equi pnrent not readily accessible for operation and mai ntenance, the
equi pnment shall be renmoved and reinstalled as directed at no
addi ti onal cost to the Government.

2. "Readily accessible” is defined as being capabl e of being reached
qui ckly for operation, maintenance, or inspections w thout the use
of ladders, or without clinbing or craw ing under or over obstacles
such as, but not linmted to, notors, punps, belt guards,
transformers, piping, ductwork, conduit and raceways.

El ectrical service entrance equi pnent and arrangenents for tenporary

and pernmanent connections to the electric utility conmpany’s system

shall conformto the electric utility conpany's requirenents.

Coordi nate fuses, circuit breakers and relays with the electric utility

conmpany’s system and obtain electric utility conpany approval for

sizes and settings of these devices.

1.11 EQUI PMENT | DENTI FI CATI ON

A

In addition to the requirenments of the NEC, install an identification
sign which clearly indicates information required for use and

mai nt enance of itens such as sw tchboards and swi tchgear, panel boards,
cabi nets, notor controllers, fused and non-fused safety switches,
generators, automatic transfer switches, separately enclosed circuit
breakers, individual breakers and controllers in sw tchboards,

swi tchgear and notor control assenblies, control devices and ot her

signi ficant equi pnent.

I dentification signs for Normal Power System equipnent shall be

| am nat ed bl ack phenolic resin with a white core with engraved
lettering. Identification signs for Essential Electrical System (EES)
equi pnent, as defined in the NEC, shall be laninated red phenolic resin
with a white core with engraved lettering. Lettering shall be a m ninum
of 12 mm (1/2 inch) high. Identification signs shall indicate equipnent
desi gnation, rated bus anperage, voltage, number of phases, numnber of
wires, and type of EES power branch as applicable. Secure naneplates

with screws.
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Install adhesive arc flash warning | abels on all equipnent as required
by NFPA 70E. Label shall show specific and correct information for
speci fic equi pment based on its arc flash cal cul ations. Label shal
show t he foll ow ngs:
1. Nomi nal systemvoltage
2. Arc flash boundary (inches).
3. Available arc flash incident energy at the correspondi ng working
di stance (cal ories/cnR).
Requi red PPE category and description.
limted approach distance (inches), restricted approach di stance
(inches).
6. Equi pnent/bus nane, date prepared, and nmanufacturer nane and
addr ess.

1.12 SUBM TTALS

A

Submit to the COR in accordance with Section 01 33 23, SHOP DRAW NGS,
PRODUCT DATA, AND SAMPLES

The Government's approval shall be obtained for all materials and

equi pnment before delivery to the job site. Delivery, storage or
installation of materials and equi pnent whi ch has not had prior
approval will not be permtted.

Al'l submittals shall include six copies of adequate descriptive
literature, catalog cuts, shop draw ngs, test reports, certifications,
sanpl es, and ot her data necessary for the Governnent to ascertain that
t he proposed nmaterials and equi pnment conply with drawi ng and
specification requirenents. Catalog cuts submitted for approval shal
be legible and clearly identify specific nmaterials and equi prent being
submitted

Submittals for individual systens and equi prent assenblies which
consi st of nore than one item or conmponent shall be made for the system
or assenbly as a whole. Partial submittals will not be considered for
approval .

1. Mark the subnmittals, "SUBM TTED UNDER SECTI ON .

2. Subnmittals shall be marked to show specification reference including

t he section and paragraph nunbers.
3. Subnit each section separately.
The subnmittals shall include the follow ng
1. Information that confirnms conpliance with contract requirenents.

I ncl ude the manufacturer's nane, nodel or catal og nunbers, catal og
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i nformation, technical data sheets, shop draw ngs, manual s,

pi ctures, naneplate data, and test reports as required.

nt enance and Cperation Manual s:

Subnmit as required for systens and equi pnent specified in the
techni cal sections. Furnish in hardcover binders or an approved
equi val ent .

Inscribe the following identification on the cover: the words

" MAI NTENANCE AND OPERATI ON MANUAL, " the nane and | ocation of the
system material, equipnent, building, name of Contractor, and
contract name and nunber. Include in the nmanual the nanes,

addr esses, and tel ephone nunmbers of each subcontractor installing
the system or equi pnent and the | ocal representatives for the

mat eri al or equi prent .

Provide a table of contents and assenble the manual to conformto
the table of contents, with tab sheets placed before instructions
covering the subject. The instructions shall be |egible and easily
read, with | arge sheets of draw ngs fol ded in.

The manual s shall i ncl ude:

a. Internal and interconnecting wiring and control diagrans with

data to explain detailed operation and control of the equipnent.

b. A control sequence describing start-up, operation, and shutdown.
c. Description of the function of each principal item of equipnent.
d. Installation instructions.

e. Safety precautions for operation and mai nt enance.

f. Diagrans and illustrations.

g. Periodic nmaintenance and testing procedures and frequencies,

i ncl udi ng replacenent parts nunbers.

h. Performance data.

i. Pictorial "exploded" parts list with part nunbers. Enphasis shal
be placed on the use of special tools and instrunments. The |ist
shal |l indicate sources of supply, reconmended spare and
repl acement parts, and nanme of servicing organization.

j. List of factory approved or qualified permanent servicing
organi zations for equi pnment repair and periodic testing and
mai nt enance, including addresses and factory certification

qual i fications.
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G Approvals will be based on conpl ete subm ssion of shop draw ngs,

manual s, test reports, certifications, and sanples as applicable.
After approval and prior to installation, furnish the COR with one
sanmpl e of each of the follow ng:

1. A mninmm 300 nm (12 inches) length of each type and size of wire
and cable along with the tag fromthe coils or reels from which the
sanpl e was taken. The length of the sanmple shall be sufficient to
show al | markings provided by the manufacturer.

Each type of conduit coupling, bushing, and term nation fitting.
Conduit hangers, clanps, and supports.

Duct seal i ng conmpound

A

Each type of receptacle, toggle switch, lighting control sensor,
outl et box, manual notor starter, device wall plate, engraved
nanepl ate, wire and cable splicing and term nating material, and

branch circuit single pole nolded case circuit breaker.

1.13 SI NGULAR NUMBER

A

Where any device or part of equipnent is referred to in these
specifications in the singular nunber (e.g., "the switch"), this
reference shall be deened to apply to as nmany such devices as are

required to conplete the installation as shown on the draw ngs.

1. 14 ACCEPTANCE CHECKS AND TESTS

A

The Contractor shall furnish the instrunents, materials, and |abor for
tests.

Where systens are conprised of conponents specified in nore than one
section of Division 26, the Contractor shall coordinate the
installation, testing, and adjustnment of all conponents between various
manuf acturer’s representatives and technicians so that a conpl ete,
functional, and operational systemis delivered to the Governnent.
When test results indicate any defects, the Contractor shall repair or
repl ace the defective materials or equi prment, and repeat the tests.
Repai r, replacenent, and retesting shall be acconplished at no

addi tional cost to the Government.

1.15 WARRANTY

A

Al work perforned and all equi pnent and material furnished under this
Division shall be free fromdefects and shall remain so for a period of
one year fromthe date of acceptance of the entire installation by the
Contracting O ficer for the Governnent.
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1.16 | NSTRUCTI ON

A. Instruction to designated Governnent personnel shall be provided for
the particul ar equi prent or systemas required in each associ ated
techni cal specification section.

B. Furnish the services of conpetent and factory-trained instructors to
give full instruction in the adjustnment, operation, and mai ntenance of
the specified equi pment and system including pertinent safety
requi rements. Instructors shall be thoroughly famliar with all
aspects of the installation, and shall be factory-trained in operating
theory as well as practical operation and nmai ntenance procedures.

C. Atraining schedule shall be devel oped and subnmitted by the Contractor
and approved by the COR at |least 30 days prior to the planned training.

PART 2 - PRODUCTS (NOT USED)
PART 3 - EXECUTI ON ( NOT USED)
---END- - -
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SECTI ON 26 05 19
LOW VOLTAGE ELECTRI CAL PONER CONDUCTORS AND CABLES

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section specifies the furnishing, installation, connection, and
testing of the electrical conductors and cables for use in electrica
systens rated 600 V and bel ow, indicated as cabl e(s), conductor(s),
wire, or wiring in this section.
1.2 RELATED WORK
A. Section 07 84 00, FIRESTOPPI NG Sealing around penetrations to maintain
the integrity of fire-resistant rated construction.
B. Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS:
Requirements that apply to all sections of Division 26.
C. Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS:
Requi rements for personnel safety and to provide a | ow i npedance path
for possible ground fault currents.
D. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRI CAL SYSTEMSs: Conduits
for conductors and cabl es.
E. Section 26 05 41, UNDERGROUND ELECTRI CAL CONSTRUCTI ON: Installation of
conductors and cabl es in nanhol es and ducts.
1.3 QUALI TY ASSURANCE
A. Refer to Paragraph, QUALIFI CATI ONS ( PRODUCTS AND SERVI CES), in Section
26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS
1.4 FACTORY TESTS
A. Conductors and cables shall be thoroughly tested at the factory per
NEMA to ensure that there are no electrical defects. Factory tests
shall be certified
1.5 SUBM TTALS
A. Submit six copies of the following in accordance with Section 26 05 11
REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS
1. Shop Drawi ngs:
a. Submit sufficient information to denonstrate conpliance with
drawi ngs and specifications.
b. Subnmit the foll owing data for approval:
1) Electrical ratings and insulation type for each conductor and
cabl e.

2) Splicing materials and pulling lubricant.
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2. Certifications: Two weeks prior to final inspection, subnit the
fol | owi ng.
a. Certification by the manufacturer that the conductors and cabl es
conformto the requirenents of the drawi ngs and specifications.
b. Certification by the Contractor that the conductors and cabl es

have been properly installed, adjusted, and tested.

1.6 APPLI CABLE PUBLI CATI ONS

A

Publ i cations listed below (including amendnents, addenda, revisions,
suppl enents and errata) forma part of this specification to the extent
referenced. Publications are reference in the text by designation only.
American Society of Testing Material (ASTM:
D2301-10................ Standard Specification for Vinyl Chloride

Pl astic Pressure-Sensitive Electrical

I nsul ati ng Tape

D2304-10................ Test Method for Thermal Endurance of Rigid
Electrical Insulating Materials
D3005-10................ Low Tenperature Resistant Vinyl Chloride

Pl astic Pressure-Sensitive Electrical
I nsul ati ng Tape

Nati onal Electrical Mnufacturers Associati on (NEMA):

WC 70-09................ Power Cables Rated 2000 Volts or Less for the
Distribution of Electrical Energy

National Fire Protection Association (NFPA):

70-11. .. ... National Electrical Code (NEC

Underwiters Laboratories, Inc. (UL):

44-10. ... o Ther noset - I nsul ated Wres and Cabl es

83-08............ ... .... Ther nopl astic-1nsul ated Wres and Cabl es

467-07. .. .. Groundi ng and Bondi ng Equi prent

486A-486B-03............ Wre Connectors

486C-04................. Splicing Wre Connectors

486D-05................. Seal ed Wre Connector Systens

486E-09................. Equi prent Wring Terminals for Use with
Al um num and/ or Copper Conductors

493-07. ... . Ther nopl asti c-1 nsul at ed Under ground Feeder and
Branch Crcuit Cables

514B-04................. Condui t, Tubing, and Cable Fittings
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PART 2 - PRODUCTS
2.1 CONDUCTORS AND CABLES
A. Conductors and cabl es shall be in accordance with NEMA, UL, as
specified herein, and as shown on the draw ngs.
B. All conductors shall be copper.
C. Single Conductor and Cable:
1. No. 12 AWG M ni mum si ze, except where snaller sizes are specified
herein or shown on the draw ngs.
No. 8 AWG and | arger: Stranded.
3. No. 10 AWG and snal ler: Solid; except shall be stranded for final
connection to notors, transforners, and vibrating equi pnent.
4. Insulation: THHN-THWN and XHHW 2. XHHW 2 shall be used for isol ated
power systens.
E. Col or Code:
1. No. 10 AWG and snaller: Solid color insulation or solid color
coati ng.
2. No. 8 AW5 and | arger: Col or-coded using one of the foll ow ng
nmet hods:
a. Solid color insulation or solid color coating.
b. Stripes, bands, or hash marks of col or specified.
c. Color using 19 nm (0.75 inches) w de tape.
4. For nodifications and additions to existing wiring systens, color
codi ng shall conformto the existing wiring system

5. Conductors shall be col or-coded as foll ows:

208/ 120 V Phase 480/ 277 V
Bl ack A Br own
Red B O ange
Bl ue C Yel | ow
Wi te Neut r al Gay *
* or white with colored (other than green) tracer.

6. Lighting circuit “switch legs”, and 3-way and 4-way sw tch
“traveling wires,” shall have color coding that is unique and
distinct (e.g., pink and purple) fromthe col or coding indicated
above. The unique col or codes shall be solid and in accordance with
the NEC. Coordinate color coding in the field with the COTR

7. Color code for isolated power systemw ring shall be in accordance
with the NEC

26 05 19 - 3



07-01-13

2.2 SPLI CES
A. Splices shall be in accordance with NEC and UL.
B. Above Ground Splices for No. 10 AWG and Smal | er:

1.

Sol derl ess, screwon, reusable pressure cable type, with integral
i nsul ation, approved for copper and al uni num conduct ors.

The integral insulator shall have a skirt to conpletely cover the
stripped conductors.

The nunber, size, and conbi nation of conductors used with the
connector, as listed on the nmanufacturer's packagi ng, shall be

strictly foll owed.

C. Above Ground Splices for No. 8 AWGto No. 4/0 AWG

1.

Conpression, hex screw, or bolt clanmp-type of high conductivity and
corrosion-resistant material, listed for use with copper and

al um num conduct or s.

Insulate with materials approved for the particular use, |ocation,
vol tage, and tenperature. Insulation |evel shall be not |ess than
the insulation | evel of the conductors being joined.

Splice and insulation shall be product of the same nanufacturer.
All bolts, nuts, and washers used with splices shall be //zinc-

pl at ed// cadm um pl ated// steel.

D. Above Ground Splices for 250 kcmi| and Larger:

1.

Long barrel “butt-splice” or “sleeve” type conpression connectors,
with mninumof two conpression indents per wire, listed for use
wi th copper and al um num conduct ors.

Insulate with materials approved for the particular use, |ocation,
vol tage, and tenperature. Insulation |level shall be not |ess than
the insulation | evel of the conductors being joined.

Splice and insulation shall be product of the same nanufacturer.
Sol derl ess, screwon, reusable pressure cable type, with integral
insulation. Listed for wet | ocations, and approved for copper and
al um num conduct ors.

The integral insulator shall have a skirt to conpletely cover the
stripped conductors.

The nunber, size, and conbination of conductors used with the
connector, as listed on the nanufacturer's packagi ng, shall be

strictly foll owed.
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1. Mechanical type, of high conductivity and corrosion-resistant
material. Listed for wet |ocations, and approved for copper and
al um num conduct ors.

2. Insulate with materials approved for the particular use, |ocation,
vol tage, and tenperature. Insulation |level shall be not |ess than
the insulation |evel of the conductors being joined.

3. Splice and insulation shall be product of the sane manufacturer.//

Plastic electrical insulating tape: Per ASTM D2304, flane-retardant,

cold and weat her resistant.

2.3 CONNECTORS AND TERM NATI ONS

A

Mechani cal type of high conductivity and corrosion-resistant naterial,
listed for use with copper and al um num conductors.

Long barrel conpression type of high conductivity and
corrosion-resistant material, with mnimum of two conpression indents
per wire, listed for use with copper and al um num conduct ors.

Al bolts, nuts, and washers used to connect connections and

term nations to bus bars or other term nation points shall be zinc-

pl at ed.

2.4 CONTRCL W RI NG

A

Unl ess ot herwi se specified el sewhere in these specifications, contro
wiring shall be as specified herein, except that the m ni mum si ze shal
be not less than No. 14 AWG

Control wiring shall be sized such that the voltage drop under in-rush

condi ti ons does not adversely affect operation of the controls.

2.5 WRE LUBRI CATI NG COVPOUND

A

B

Lubricating conpound shall be suitable for the wire insulation and
conduit, and shall not harden or beconme adhesi ve.

Shal | not be used on conductors for isolated power systens.

PART 3 - EXECUTI ON
3.1 GENERAL

A

Install conductors in accordance with the NEC, as specified, and as
shown on the draw ngs.

Install all conductors in raceway systens.

Splice conductors only in outlet boxes, junction boxes, pullboxes,
manhol es, or handhol es.

Conductors of different systens (e.g., 120 V and 277 V) shall not be

installed in the sanme raceway.
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Install cable supports for all vertical feeders in accordance with the
NEC. Provide split wedge type which firmly clanps each individual cable
and tightens due to cable weight.

I n panel boards, cabinets, w reways, sw tches, enclosures, and equi prment

assenblies, neatly form train, and tie the conductors with non-

netallic ties.

For connections to notors, transforners, and vibrating equiprent,

stranded conductors shall be used only fromthe | ast fixed point of

connection to the notors, transforners, or vibrating equi pnent.

Use expandi ng foam or non-hardeni ng duct-seal to seal conduits entering

a building, after installation of conductors.

Conduct or and Cabl e Pulli ng:

1. Provide installation equipnent that will prevent the cutting or
abrasi on of insulation during pulling. Use lubricants approved for
the cable.

Use nonnetallic pull ropes.

3. Attach pull ropes by neans of either woven basket grips or pulling
eyes attached directly to the conductors.

Al'l conductors in a single conduit shall be pulled sinultaneously.
Do not exceed manufacturer’s reconmended maxi mum pul ling tensions
and sidewal | pressure val ues.

No nore than three branch circuits shall be installed in any one

condui t.

When stripping stranded conductors, use a tool that does not damege the

conduct or or renobve conductor strands.

3.2 SPLICE AND TERM NATI ON | NSTALLATI ON

A. Splices and term nations shall be nechanically and electrically secure

B

and tightened to manufacturer’s published torque val ues using a torque
screwdriver or wench.

Where the Governnent determ nes that unsatisfactory splices or

term nati ons have been installed, replace the splices or termnations

at no additional cost to the Governnent.

3. 3 CONDUCTOR | DENTI FI CATI ON

A

When using colored tape to identify phase, neutral, and ground
conductors larger than No. 8 AWG apply tape in half-overlapping turns
for a mnimmof 75 mm (3 inches) fromterninal points, and in junction

boxes, pullboxes, and manhol es. Apply the last two |laps of tape with no
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tension to prevent possible unw nding. Where cabl e markings are covered

by tape, apply tags to cable, stating size and insulation type.
3.4 FEEDER CONDUCTOR | DENTI FI CATI ON

A. In each interior pullbox and each underground manhol e and handhol e,

install brass tags on all feeder conductors to clearly designate their

circuit identification and voltage. The tags shall be the enbossed

type,

40 mm (1-1/2 inches) in dianeter and 40 mls thick. Attach tags

with plastic ties.
3.5 CONTROL W RI NG | NSTALLATI ON

A. Unless otherw se specified in other sections, install control wring

and connect to equipnent to performthe required functions as specified

or as shown on the draw ngs.

B. Install a separate power supply circuit for each system
3.6 CONTROL W RI NG | DENTI FI CATI ON

A. Install a permanent wire marker on each wire at each term nation

B. lIdentifying nunbers and letters on the wire markers shall correspond to

those on the wiring diagrans used for installing the systens.

C. Wre nmarkers shall retain their markings after cleaning.

D. In each manhol e and handhol e, install enbossed brass tags to identify

t he system served and function.

3.7 ACCEPTANCE CHECKS AND TESTS

A. Performin accordance with the manufacturer's recommendations. In

addi tion, include the follow ng:

1. Visual Inspection and Tests: |nspect physical condition.

2. Electrical tests:

a.

After installation but before connection to utilization devices,

such as fixtures, nmotors, or appliances, test conductors phase-

t o- phase and phase-to-ground resistance with an insulation

resi stance tester. Existing conductors to be reused shall also

be tested.

Appl i ed voltage shall be 500 V DC for 300 V rated cable, and 1000

V DC for 600 V rated cable. Apply test for one mnute or unti

reading is constant for 15 seconds, whichever is longer. M ninum

i nsul ation resi stance val ues shall not be | ess than 25 negohns

for 300 V rated cable and 100 negohns for 600 V rated cabl e.

Perform phase rotation test on all three-phase circuits.
---END- - -
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SECTI ON 26 05 33
RACEVWAY AND BOXES FOR ELECTRI CAL SYSTEMS

PART 1 - GENERAL
1.1 DESCRI PTI ON

A

This section specifies the furnishing, installation, and connection of
conduit, fittings, and boxes, to form conpl ete, coordinated, grounded
raceway systems. Raceways are required for all wiring unless shown or
speci fied ot herw se.

Definitions: The termconduit, as used in this specification, shal

nmean any or all of the raceway types specified.

1.2 RELATED WORK

A

J.
1.3

Section 06 10 00, ROUGH CARPENTRY: Mounting board for tel ephone

cl osets.

Section 07 60 00, FLASH NG AND SHEET METAL: Fabrications for the

defl ection of water away fromthe building envel ope at penetrations.
Section 07 84 00, FIRESTOPPI NG Sealing around penetrations to maintain
the integrity of fire rated construction.

Section 07 92 00, JO NT SEALANTS: Sealing around conduit penetrations
t hrough the buil ding envel ope to prevent noisture mgration into the
bui | di ng.

Section 09 91 00, PAINTING Identification and painting of conduit and
ot her devi ces.

Section 13 05 41, SEI SM C RESTRAI NT REQUI REMENTS FOR NON- STRUCTURAL
COVPONENTS:  Condui ts bracing.

Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS: GCenera
el ectrical requirenents and itens that are combn to nore than one
section of Division 26.

Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS:

Requi rements for personnel safety and to provide a | ow i npedance path
for possible ground fault currents.

Section 26 05 41, UNDERGROUND ELECTRI CAL CONSTRUCTI ON:  Under ground
condui ts.

Section 31 20 00, EARTHWORK: Beddi ng of conduits.

ALI TY ASSURANCE

Ref er to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUI REMENTS
FOR ELECTRI CAL | NSTALLATI ONS
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1.4 APPLI CABLE PUBLI CATI ONS
A. Publications listed below (including anendnents, addenda, revisions,
suppl enents, and errata) forma part of this specification to the
extent referenced. Publications are referenced in the text by
desi gnati on only.
B. Anerican National Standards Institute (ANSI):

C80.1-05................ El ectrical Rigid Steel Conduit
C80.3-05................ Steel Electrical Metal Tubing
C80.6-05................ El ectrical Intermediate Metal Conduit
C. National Fire Protection Association (NFPA):
70-11. .. ... National Electrical Code (NEC
D. Underwiters Laboratories, Inc. (UL):
1-05. .. .o Fl exi bl e Metal Conduit
5-11. ... .. Surface Metal Raceway and Fittings
6-07....... . i Electrical Rigid Metal Conduit - Steel
50-95. ... ... .. Encl osures for Electrical Equi pnent
360-13.................. Li qui d-Ti ght Fl exi ble Steel Conduit
467-13. ... ... Groundi ng and Bondi ng Equi prent
B14A-13. .. ... Metal lic Qutlet Boxes
514B-12................. Condui t, Tubing, and Cable Fittings
514C-07. ... ... ... ... Nonnetal lic Qutlet Boxes, Flush-Device Boxes
and Covers
651-11.................. Schedul e 40 and 80 Rigid PVC Conduit and
Fittings
651A-11................. Type EB and A Rigid PVC Conduit and HDPE
Condui t
797-07. ... oo El ectrical Metallic Tubing
1242-06. . ... ..o El ectrical Intermediate Metal Conduit - Steel
E. National Electrical Manufacturers Association (NEM):
TC-2-13. ... ... El ectrical Polyvinyl Chloride (PVC) Tubing and
Condui t
TCG-3-13... ... PVC Fittings for Use with Rigid PVC Conduit and
Tubi ng
FB1-12.................. Fittings, Cast Metal Boxes and Conduit Bodies
for Conduit, Electrical Metallic Tubing and
Cabl e
FB2.10-13............... Selection and Installation CGuidelines for

Fittings for use with Non-Fl exi ble Conduit or
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Tubing (Rigid Metal Conduit, Internediate
Metallic Conduit, and Electrical Metallic
Tubi ng)

FB2.20-12............... Sel ection and Installation Guidelines for

Fittings for use with Flexible Electrical
Conduit and Cabl e

F. American lron and Steel Institute (Al SI):

S100-2007............... Nort h Anerican Specification for the Design of
Col d- Forned Steel Structural Menbers
PART 2 - PRODUCTS
2.1 MATERI AL
A. Conduit Size: |n accordance with the NEC, but not |ess than 13 mm
(0.75-inch).
B. Conduit:
1. Size: |In accordance with the NEC, but not |less than 13 nm (0. 75-
i nch).
Rigid Steel Conduit (RMC): Shall conformto UL 6 and ANSI C80. 1.

4. Rigid Internediate Steel Conduit (IMC): Shall conformto UL 1242
and ANSI C80. 6.

5. Electrical Metallic Tubing (EMI: Shall conformto UL 797 and ANSI
C80. 3. Maximum size not to exceed 105 mm (4 inches) and shall be
permitted only with cable rated 600 V or |ess.

6. Flexible Metal Conduit: Shall conformto UL 1.

C. Conduit Fittings:

1.

Rigid Steel and Internmediate Metallic Conduit Fittings:

a. Fittings shall neet the requirenents of UL 514B and NEMVA FBL1.

b. Standard threaded couplings, |ocknuts, bushings, conduit bodies,
and el bows: Only steel or nmalleable iron materials are
acceptable. Integral retractable type | MC couplings are al so
accept abl e.

c. Locknuts: Bonding type with sharp edges for digging into the
nmetal wall of an encl osure.

d. Bushings: Metallic insulating type, consisting of an insulating
i nsert, nolded or |ocked into the netallic body of the fitting.
Bushi ngs made entirely of nmetal or nonnmetallic material are not

permtted.
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3. Electrical Metallic Tubing Fittings:
a. Fittings and conduit bodies shall neet the requirenents of UL
514B, ANSI C80.3, and NEMA FBL.
b. Only steel or malleable iron materials are acceptabl e.

c. Conpression Couplings and Connectors: Concrete-tight and rain-
tight, with connectors having insulated throats.//

d. I ndent-type connectors or couplings are prohibited.

e. Die-cast or pressure-cast zinc-alloy fittings or fittings nmade of
"pot netal" are prohibited

Conduit Supports:

1. Parts and Hardware: Zinc-coat or provide equival ent corrosion
protection.

2. Individual Conduit Hangers: Designed for the purpose, having a
pre-assenbl ed closure bolt and nut, and provisions for receiving a
hanger rod.

3. Multiple Conduit (Trapeze) Hangers: Not |less than 38 nmx 38 mm
(1.5 x 1.5 inches), 12-gauge steel, cold-fornmed, |ipped channels;
with not |ess than 9 nm (0.375-inch) dianmeter steel hanger rods.

4. Solid Masonry and Concrete Anchors: Self-drilling expansion

shi el ds, or machine bolt expansion.

Qutlet, Junction, and Pull Boxes:
1. UL-50 and UL-514A
2. Rustproof cast netal where required by the NEC or shown on draw ngs.
3. Sheet Metal Boxes: Galvanized steel, except where shown on

dr awi ngs.
Metal Wreways: Equip with hinged covers, except as shown on draw ngs
I ncl ude couplings, offsets, el bows, expansion joints, adapters, hold-
down straps, end caps, and other fittings to match and mate with

W reways as required for a conplete system

PART 3 - EXECUTI ON
3.1 PENETRATI ONS

A

Cutting or Holes:

1. Cut holes in advance where they should be placed in the structura
el ements, such as ribs or beans. Obtain the approval of the COR
prior to drilling through structural elenments

2. Cut holes through concrete and nasonry in new and existing

structures with a dianpnd core drill or concrete saw. Pneunatic
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hanmers, inpact electric, hand, or nanual hamer-type drills are not
al | oned, except when pernmitted by the COR where working space is
[imted.
Firestop: Were conduits, w reways, and other electrical raceways pass
through fire partitions, fire walls, snoke partitions, or floors,
install a fire stop that provides an effective barrier against the
spread of fire, snoke and gases as specified in Section 07 84 00,
FI RESTOPPI NG

Wat erproofing: At floor, exterior wall, and roof conduit penetrations,
conpletely seal the gap around conduit to render it watertight, as
specified in Section 07 92 00, JO NT SEALANTS.

3.2 I NSTALLATI ON, GENERAL

A

In accordance with UL, NEC, NEMA, as shown on draw ngs, and as

speci fied herein.

Raceway systens used for Essential Electrical Systens (EES) shall be

entirely independent of other raceway systens.

Install conduit as foll ows:

1. In conplete nmechanically and electrically continuous runs before
pulling in cables or wres.

2. Unl ess otherwi se indicated on the drawi ngs or specified herein,
installation of all conduits shall be concealed within finished
wal | s, floors, and ceilings.

3. Flattened, dented, or defornmed conduit is not permtted. Renobve and
repl ace the damaged conduits with new conduits.

4. Assure conduit installation does not encroach into the ceiling
hei ght head room wal kways, or doorways.

Cut conduits square, ream renove burrs, and draw up tight.
I ndependently support conduit at 2.4 M (8 feet) on centers with
specified materials and as shown on draw ngs.

7. Do not use suspended ceilings, suspended ceiling supporting nenbers,
lighting fixtures, other conduits, cable tray, boxes, piping, or
ducts to support conduits and conduit runs.

8. Support within 300 nm (12 i nches) of changes of direction, and
within 300 mm (12 inches) of each enclosure to which connected.

9. Cose ends of enpty conduits with plugs or caps at the rough-in
stage until wires are pulled in, to prevent entry of debris.

10. Conduit installations under fune and vent hoods are prohibited.
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11. Secure conduits to cabinets, junction boxes, pull-boxes, and outl et
boxes with bonding type |ocknuts. For rigid steel and | MC conduit
installations, provide a | ocknut on the inside of the enclosure,
made up wrench tight. Do not make conduit connections to junction
box covers.

12. Flashing of penetrations of the roof nmenbrane is specified in
Section 07 60 00, FLASH NG AND SHEET METAL.

13. Conduit bodies shall only be used for changes in direction, and
shal | not contain splices

Condui t Bends:

1. Make bends with standard conduit bendi ng machi nes.

2. Conduit hickey may be used for slight offsets and for strai ghtening
stubbed out conduits.

3. Bending of conduits with a pipe tee or vise is prohibited.

Layout and Homeruns:

1. Install conduit with wiring, including honeruns, as shown on
dr awi ngs.

2. Deviations: Mke only where necessary to avoid interferences and
only after drawi ngs show ng the proposed devi ati ons have been
subnitted and approved by the //Resident Engineer// //COR//.

3. 3 CONCEALED WORK | NSTALLATI ON

A

Above Furred or Suspended Ceilings and in \Valls:

1. Conduit for Conductors 600 V and Below. Rigid steel, IM or EMI
M xing different types of conduits in the sane systemis prohibited.
2. Align and run conduit parallel or perpendicular to the building
lines.
3. For conduits running through netal studs, linmt field cut holes to
no nore than 70% of web depth. Spacing between hol es shall be at
| east 457 nm (18 inches). Cuts or notches in flanges or return |ips

shall not be permtted.

3.4 EXPOSED WORK | NSTALLATI ON

A

Conduit for Conductors 600 V and Below. Rigid steel, IM;,. MXing
different types of conduits in the systemis prohibited.

Align and run conduit parallel or perpendicular to the building lines.
Install horizontal runs close to the ceiling or beans and secure with

conduit straps.
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D. Support horizontal or vertical runs at not over 2.4 M (8 feet)

i nterval s.
3.7 WET OR DAMP LOCATI ONS

A. Use rigid steel or I MC conduits unless as shown on draw ngs.

B. Provide sealing fittings to prevent passage of water vapor where
conduits pass fromwarmto cold |locations, i.e., refrigerated spaces,
constant-tenperature roonms, air-conditioned spaces, building exterior
wal I's, roofs, or simlar spaces.

C. Userigid steel or IMC conduit within 1.5 M (5 feet) of the exterior
and bel ow concrete building slabs in contact with soil, gravel, or
vapor barriers, unless as shown on drawi ngs. Conduit shall be half-
| apped with 10 m| PVC tape before installation. After installation,
conpletely recoat or retape any danaged areas of coating.

3.10 CONDUI T SUPPORTS

A. Safe working | oad shall not exceed one-quarter of proof test |oad of
fasteni ng devi ces.

B. Use pipe straps or individual conduit hangers for supporting individual
condui ts.

C. Support nmultiple conduit runs with trapeze hangers. Use trapeze
hangers that are designed to support a |oad equal to or greater than
the sum of the weights of the conduits, wires, hanger itself, and an
additional 90 kg (200 Ibs). Attach each conduit with U-bolts or other
approved fasteners.

D. Support conduit independently of junction boxes, pull-boxes, fixtures,
suspended ceiling T-bars, angle supports, and sinilar itens.

E. Fasteners and Supports in Solid Masonry and Concrete:

1. New Construction: Use steel or malleable iron concrete inserts set
in place prior to placing the concrete.
2. Existing Construction:
a. Steel expansion anchors not less than 6 mm (0.25-inch) bolt size
and not less than 28 mm (1.125 inch) in enbednent.
b. Power set fasteners not less than 6 nm (0.25-inch) dianmeter with
dept h of penetration not less than 75 mm (3 inch).
c. Use vibration and shock-resi stant anchors and fasteners for
attaching to concrete ceilings.
F. Hol |l ow Masonry: Toggl e bolts.

G Bolts supported only by plaster or gypsumwal | board are not acceptabl e.

26 05 33 - 7



05-01-14

Metal Structures: Use machine screw fasteners or other devices

specifically designed and approved for the application

Attachnent by wood plugs, raw plug, plastic, lead or soft netal

anchors, or wood bl ocking and bolts supported only by plaster is

pr ohi bi t ed.

Chain, wire, or perforated strap shall not be used to support or fasten

condui t.

Spring steel type supports or fasteners are prohibited for all uses

except horizontal and vertical supports/fasteners within walls.

Vertical Supports: Vertical conduit runs shall have riser clanps and

supports in accordance with the NEC and as shown. Provide supports for

cable and wire with fittings that include internal wedges and retaining

col l ars.

BOX | NSTALLATI ON

Boxes for Conceal ed Conduits:

1. Flush-nount ed.

2. Provide raised covers for boxes to suit the wall or ceiling
construction, and finish.

In addition to boxes shown, install additional boxes where needed to

prevent damage to cables and wires during pulling-in operations or

where nore than the equival ent of 4-90 degree bends are necessary.

Locate pul | boxes so that covers are accessible and easily renoved.

Coordi nate | ocations with piping and ductwork where installed above

cei lings.

Renpove only knockouts as required. Plug unused openings. Use threaded

plugs for cast nmetal boxes and snap-in netal covers for sheet neta

boxes.

Qut| et boxes nounted back-to-back in the same wall are prohibited. A

m ni mum 600 nm (24 inch) center-to-center |lateral spacing shall be

mai nt ai ned between boxes.

Fl ush-nounted wall or ceiling boxes shall be installed with raised

covers so that the front face of raised cover is flush with the wall

Surface-nounted wall or ceiling boxes shall be installed with surface-

style flat or raised covers.

M ni mum si ze of outlet boxes for ground fault circuit interrupter

(GFCl) receptacles is 100 mm (4 inches) square x 55 mm (2.125 inches)

deep, with device covers for the wall material and thickness invol ved.
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H Stencil or install phenolic naneplates on covers of the boxes
identified on riser diagranms; for exanple "SIGFA JB No. 1."

I. On all branch circuit junction box covers, identify the circuits with
bl ack marker.

- - -END- - -
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SECTI ON 08 11 13
HOLLOW METAL DOORS AND FRAMES

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section specifies steel doors, steel franmes and rel ated
conponents.
B. Terns relating to steel doors and frames as defined in ANSI Al123.1 and
as specified.
1.2 RELATED WORK
A. Franes fabricated of structural steel: Section 05 50 00, METAL
FABRI CATI ONS.
B. Alum num frames entrance work: Section 08 41 13, ALUM NUM FRAMED
ENTRANCES AND STOREFRONTS.
C. Doors and franes of a forced entry/ballistic resistant rated: Section
08 34 53, SECURI TY DOORS AND FRAMES.
D. Overhead doors including | oadi ng docks: Section 08 33 00, CO LI NG DOORS
AND GRI LLES.
W ndows and franes of a forced entry/ballistic resistant rated: Section
08 56 53, SECURITY W NDOWS.
Door Hardware: Section 08 71 00, DOOR HARDWARE.
G azing and ballistic rated glazing: Section 08 80 00, G.AZI NG
Package transfer boxes: Section 11 17 36, PACKAGE TRANSFER UNI TS.
I. Steel mesh partitions, doors, service wi ndows and hardware: Section 10
22 13, WRE MESH PARTI Tl ONS.
J. Vault doors and day gates including frane and hardware: Section 08 34
59, VAULT DOORS AND DAY GATES.
K. Deal trays of a Forced Entry/Ballistic Resistant rating: Section 08 56
59, SERVI CE AND TELLER W NDOW UNI TS.
Guard Booths: Section 13 34 19, METAL BU LDI NG SYSTEMS.
Card readers and biometric devices: Section 28 13 00, ACCESS CONTROL.
Intrusion Alarm Section 28 16 11, | NTRUSI ON DETECTI ON SYSTEM
. Security Monitors: Section 28 51 00, SECURI TY CONTROL CENTER.
1.3 TESTI NG

m

I o m

cz2=r

An i ndependent testing |aboratory shall performtesting.
1.4 SUBM TTALS
A. Subnmit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT
DATA, AND SAMPLES.
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B. Manufacturers Literature and Data:
1. Fire rated doors and frames, show ng conformance with NFPA 80 and
Underwiters Laboratory, Inc., or Intertek Testing Services or
Factory Mutual fire rating requirenents // and tenperature rise
rating for stairwell doors. Subnit proof of tenperature rating //.
2. Sound rated doors, including test report from Testing Laboratory.
1.5 SHI PMENT
A. Prior to shipnent |abel each door and frane to show | ocation, size,
door swing and other pertinent informtion.
B. Fasten tenporary steel spreaders across the bottom of each door frane.
1.6 STORAGE AND HANDLI NG
A. Store doors and franmes at the site under cover.
B. Protect fromrust and damage during storage and erection until
conpl eti on.
1.7 APPLI CABLE PUBLI CATI ONS
A. Publications listed below forma part of this specification to the
extent referenced. Publications are referenced in the text by the basic
desi gnati on only.
B. Federal Specifications (Fed. Spec.):

L-S-125B................ Screeni ng, Insect, Nonnetallic
C. Door and Hardware Institute (DHI):
Al15 Series............. Steel Door and Frame Preparation for Hardware,

Series Al15.1 through Al115.17 (Dates Vary)
D. Steel Door Institute (SDI):

113-01 (R2006).......... Thermal Transnittance of Steel Door and Frane
Assenbl i es
128-09. ... .. o Acoustical Performance for Steel Door and Frame
Assenbl i es
E. Anerican National Standard Institute:
A250. 8- 2003 (R2008)..... Speci fications for Standard Steel Doors and
Franmes
F. Anmerican Society for Testing and Materials (ASTM:
A167-99(R2009).......... Stai nl ess and Heat - Resi sting Chrom um N ckel
Steel Plate, Sheet, and Strip
A568/568-M11........... Steel, Sheet, Carbon, and High-Strength, Low

all oy, Hot-Rolled and Col d-Rol | ed
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A1008-10................ Steel, sheet, Cold-Rolled, Carbon, Structural,
H gh Strength Low Alloy and Hi gh Strength Low
Alloy with Inproved Formability

B209/209M 10............ Al um num and Al um num Al | oy Sheet and Pl ate
B221/221M12............ Al um num and Al um num Al | oy Extruded Bars,
Rods, Wre, Profiles and Tubes
D1621-10................ Conpressive Properties of Rigid Cellular
Pl astics
D3656-07................ I nsect Screening and Louver doth Wven from

Vinyl Coated G ass Yarns
E90-09.................. Laborat ory Measurenent of Airborne Sound
Transm ssion Loss of Building Partitions
G The National Association Architectural Metal Manufactures (NAAMM :
Met al Fi ni shes Manual (AMP 500- 06)
H. National Fire Protection Association (NFPA):
80-13.... ... ... Fire Doors and Fire W ndows
I. Underwiters Laboratories, Inc. (UL):
Fire Resistance Directory
J. Intertek Testing Services (ITS):
Certifications Listings.Latest Edition
K. Factory Miutual System (FM:
Approval Guide
PART 2 - PRODUCTS

SPEC WRI TER NOTE: Make nateri al
requi rements agree with applicable
requirements specified in the referenced
Applicabl e Publications. Update and
specify only that which applies to the
pr oj ect .

2.1 MATERI ALS

A. Gal vani zed Sheet Steel: ASTM A1008, cold-rolled for panels (face
sheets) of doors.

B. Anchors, Fastenings and Accessories: Fastenings anchors, clips
connecting nenbers and sl eeves from zinc coated steel.

C. Prime Paint: Paint that nmeets or exceeds the requirenents of A250. 8.

2.2 FABRI CATI ON GENERAL

A. GENERAL:

1. Follow ANSI A250.8 for fabrication of standard steel doors, except

as specified otherwise. Doors to receive hardware specified in

08 11 13-3



01-01-13

Section 08 71 00, DOOR HARDWARE. Tol erances as per ANS|I A250. 8.
Thi ckness, 44 mm (1-3/4 inches), unless otherw se shown.
2. Close top edge of exterior doors flush and seal to prevent water
i ntrusion.
3. VWhen vertical steel stiffeners are used for core construction, fill
spaces between stiffeners with mneral fiber insulation.

B. Standard Duty Doors: ANSI A250.8, Level 1, Full flush seamnl ess design
of size and design shown. Use for interior locations only. Do not use
for stairwell doors, security doors and detention doors.

C. Heavy Duty Doors: ANSI A250.8, Level 2, Full flush seam ess design of
si ze and design shown. Core construction types a, d, or f, for interior
doors, and, types b, ¢, e, or f, for exterior doors.

SPEC WRI TER NOTE: Use the paragraph bel ow
for non Forced Entry/Ballistic Resistant
door and frame assenblies.

D. Extra Heavy Duty Doors: ANSI A250.8, Level 3, Full flush seamnl ess
desi gn of size and design shown. Core construction Types d or f, for
interior doors, and Types b, c, e, or f, for exterior doors. Use for
detenti on doors, stairwell doors and security doors. See additi onal
requi rements for detention doors, under paragraph “Custom Hol | ow Met al
Door s.

Core
. Door Core
Construction o
Description
Type
a Kraft honeycomb
b Polyurethane
c Polystyrene
d Unitized steel grid
e Mineral fiberboard
Vertical steel
f stiffeners

F. Fire Rated Doors (Label ed):
1. Conformto NFPA 80 when tested by Underwiters Laboratories, Inc.,
I nchcape Testing Services, or Factory Miutual for the class of door
or door openi ng shown.
2. Fire rated labels of nmetal, with raised or incised markings of

approving laboratory shall be permanently attached to doors.
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Close top and vertical edges of doors flush. Vertical edges shall be
seanl ess. Apply steel astragal to the neeting stile of the active

| eaf of pairs of fire rated doors, except where vertical rod exit
devi ces are specified for both | eaves swinging in the sane
direction.

Construct fire rated doors in stairwell enclosures for maxi mum
transmtted tenperature rise of 230 °C (450 °F) above anbi ent
tenmperature at end of 30 minutes of fire exposure when tested in
accordance with ASTM E152

2.3 METAL FRAMES
A. Ceneral

1

ANSI A250.8, 1.3 mm (0.053 inch) thick sheet steel, types and styles

as shown or schedul ed.

Frames for exterior doors: Fabricate from 1.7 mm (0.067 inch) thick

gal vani zed steel conformng to ASTM A525

Frames for |abeled fire rated doors // and wi ndows //.

a. Conply with NFPA 80. Test by Underwiters Laboratories, Inc.,
I nchcape Testing Services, or Factory Mitual

b. Fire rated | abel s of approving |aboratory pernmanently attached to
frames as evidence of conformance with these requirenents.
Provide | abel s of netal or engraved stanp, with raised or incised
mar ki ngs.

Frames for doors specified to have autonmati c door operators;

Security doors (Type 36); service window. mnimm1.7 mm (0. 067

i nch) thick.

Knocked- down franes are not acceptabl e.

B. Two pi ece franes:

a.

C.

One pi ece unequal leg finished rough buck sub-frames as shown,
drilled for anchor bolts.

Unequal leg finished frames formed to fit subfranes and secured to
subframe legs with countersunk, flat head screws, spaced 300 nmm (12
i nches) on center at head and janbs on each side.

Preassenbl e at factory for alignnent.

C. Franme Anchors:

1

Fl oor anchors:
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a. Were floor fills occur, provide extension type floor anchors to
conpensate for depth of fill

b. At bottomof janb use 1.3 nm (0.053 inch) thick steel clip angles
wel ded to janb and drilled to receive two 6 nm (1/4 inch) floor
bolts. Use 50 nmx 50 mm (2 inch by 2 inch) 9 nmby (3/8 inch)
clip angle for lead lined frames, drilled for 9 mm (3/8 inch)
fl oor bolts.

c. Wiere mullions occur, provide 2.3 mm (0.093 inch) thick stee
channel anchors, drilled for two 6 mm (1/4 inch) floor bolts and
frame anchor screws.

d. Were sill sections occur, provide continuous 1 nm (0.042 inch)
thi ck steel rough bucks drilled for 6 mm (1/4 inch) floor bolts
and franme anchor screws. Space floor bolts at 50 nm (24 i nches)
on center.

Janb anchors

a. Locate anchors on janbs near top and bottom of each frame, and at
i ntermedi ate points not over 600 mm (24 inches) apart, // except
for fire rated franes space anchors as required by | abeling
authority //.

b. Formjanb anchors of not less than 1 mm (0.042 inch) thick steel
unl ess ot herw se specified

c. Anchors set in masonry: Use adjustable anchors desi gned for
friction fit against the frame and for extension into the masonry
not less than 250 nm (10 i nches). Use one of follow ng type:

1) Wre loop type of 5 nm(3/16 inch) dianeter wire

2) T-shape or strap and stirrup type of corrugated or perforated
sheet steel.

d. Anchors for stud partitions: Either weld to frame or use lock-in
snap-in type. Provide tabs for securing anchor to the sides of
t he studs.

e. Anchors for franmes set in prepared openings:

1) Steel pipe spacers with 6 nm(1/4 inch) inside dianeter wel ded
to plate reinforcing at janb stops or hat shaped forned strap
spacers, 50 mMmm (2 inches) wi de, welded to janb near stop

2) Drill janmb stop and strap spacers for 6 mm (1/4 inch) flat
head bolts to pass thru franme and spacers.

3) Two piece frames: Subframe or rough buck drilled for 6 mm (1/4
i nch) bolts.
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Anchors for observation wi ndows and other continuous franes set

in stud partitions.

1) In addition to janb anchors, weld clip anchors to sills and
heads of continuous frames over 1200 nm (4 feet) | ong.

2) Anchors spaced 600 nm (24 inches) on centers maxi num

g. Modify frane anchors to fit special frame and wall construction
and provi de special anchors where shown or required.
2.6 SHOP PAI NTI NG
ANSI A250. 8.

PART 3 - EXECUTI ON
3.1 I NSTALLATI ON

A. Pl unb,

align and brace franmes securely until permanent anchors are set.

1. Use triangul ar bracing near each corner on both sides of frames with

tenmporary wood spreaders at m dpoint.

2. Use wood spreaders at bottomof frame if the shipping spreader is

renoved.

Protect frame from acci dental abuse.

Where construction will pernmit conceal ment, |eave the shipping

spreaders in place after installation, otherw se renove the

spreaders after the franmes are set and anchor ed.

5. Renpve wood spreaders and braces only after the walls are built and

janb anchors are secured.

B. Fl oor Anchors:

1. Anchor the bottom of door frames to floor with two 6 nm (1/4 inch)

di anet er expansion bolts. Use 9 nm (3/8 inch) bolts on lead |lined

franes.

2. Power actuated drive pins may be used to secure frame anchors to

concrete floors.
C. Jamb Anchors:

1. Anchors in masonry walls: Enbed anchors in nortar. Fill space

bet ween frane and masonry wall with grout or nortar as walls are
bui l t.

2. Coat franme back with a bitum nous coating prior to lining of grout

filling in masonry walls.

3. Secure anchors to sides of studs with two fasteners through anchor

tabs. Use steel drill screws to steel studs.

4. Franmes set in prepared openings of masonry or concrete: Expansion

bolt to wall with 6 mm (1/4 inch) expansion bolts through spacers.
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Wher e subframes or rough bucks are used, 6 mm (1/4 inch) expansion
bolts on 600 mm (24 inch) centers or power activated drive pins 600
mm (24 inches) on centers. Secure two piece franes to subfrane or
rough buck with nachine screws on both faces.
D. Install anchors for labeled fire rated doors to provide rating as
required.
E. Frames for Sound Rated Doors: Coordinate to line frames for sound rated
doors w th insulation.
F. Overhead Bracing (Lead Lined Franes): Were janb extensions extend to
structure above, anchor clip angles with not less than two, 9 nmm (3/8
i nch) expansion bolts or power actuated drive pins to concrete sl ab.
Weld to steel overhead nmenbers.
3.2 | NSTALLATI ON OF DOORS AND APPLI CATI ON OF HARDWARE
Install doors and hardware as specified in Sections // Section 08 11
13, HOLLOW METAL DOORS AND FRAMES // Section 08 14 00, WDOOD DOCRS //
Section 08 71 00, DOOR HARDWARE //.
---END- - -
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